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(54) BEARING STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To strengthen the 
surface hardness of a roller shaft by conducting a 
plasma nitriding treatment or a physical vapor 
deposition process for the outer peripheral surface of 
a shaft body at a lower temperature than the 
tempering temperature of the shaft body. 
SOLUTION: Tool steel (SKD) is used for a roller shaft, 
which is tempered at approx. 600° C after hardened 
at approx. 1000° C. Then a plasma nitriding 
treatment is conducted for the outer peripheral 
surface of the roller shaft at approx. 500° C, which is 
lower than the tempering temperature. By applying 
such a plasma nitriding treatemnt, it is possible to 
form the outer peripheral surface of the shaft body so 
as to have Vickers hardness of HV 950 or higher. High 
carbon steel (SUJ2) may be used for a roller shaft, 
tempered at approx. 200° C after hardened at approx. 
800° C, and an ion plating processing may be then 
applied as a physical vapor deposition (PVD method) 

at a lower temperature than tempering temperature. By applying this shaft body to a cam- 
follower with roller for diesel engine, it is possible to markedly-reduce wear amount of the 
outer peripheral surface of the shaft body. 



/ 4 


U 


/ \ 

















LEGAL STATUS 

[Date of request for examination] 20.08.1999 
[Date of sending the examiner s decision of 04.06.2002 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



http://www1 9.ipdl.jpo.go.jp/PA1 /result/detail/main/wAAA.iay6kDA41 01 1 0720P5.htm 03/09/02 



Searching PAJ 



2/2 s<—is 



[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdl jpo.gojp^ 03/09/02 



#Bimo-l 10720 



1 *>'-•/' 



mnmms? up) 02) 'Jk Hi ^ ^ fix ca) 



(51) IntCl.* 
F 1 6 C 3/02 



#Pi¥10- 110720 

(43) B W10¥ (1998) 4 J3 28 B 



F I 

F 1 6 C 3/02 



(21) fflS#^ 

(22) tiiSH 



!ftiii¥8-286176 
^8^(1996)10^8 3 



(54) [maozfoi (ftattflus 

(57) [Sift] 



(71) ffllgA 000006286 

*Jfc**K£ETII33#8* 
^Cl5JiKSHT133#8^ HftglW 

(72) f§l»# ftJH X* 

JfcJSC*W§E£ETB33#8* HS££l»* 

(72)?P## «b SR 

3jC3;&*tK;££TB33#8*t 

«ftJHttt< 



I o •;/ 5S-7- A 



2 n>*-7-i»i 




5 =- K*MMt 



<t$DF)¥lO-l 10720 



[»#* 1 1 nttfcizwrtsftfcww^- ka-wiS 

Z. t £ tttt i: -T 5 *S »t tS3t» 

SB!** 1 ~ 4 fE«£<D«S: lt«iS. 
[»W<DfMW*tft91] 
[000 1] 

[0 0 0 2] 

7 (a) i*. ^i^xomw^x'ow^-r^tiM.i/^y 

M0 6©#A*510 6alCfc5±TSSI>*:, 

1 0 3 A, tIiC<D=- K/H|E1M£ 10 5,. &tft3-7 1 

-7-A1 0 ltCteifU »Dy*>-7-Al 0 ltto 
y*-7-A»l 0 2«rleli;j c f'^i: UT^aiflSrL, 

[ooo3] *fc, ni7 (b) 14, ^yi?>-<Dmmz£ 

*) W)ft-$~Z>$> M06 CD ^7 1 0 6 al:±5 

±T51K)£, D-5H10 3A, K-Mfci/Jft: 
10 5, .S-tfn — 7 1 0 4^T'#lJ5)<;£H5#.k7;i-' :i T 
1 0 8^Uf/Vl'7*y 7* 1 0 7(d'f55iL, 
y 7* 1 0 7{4±THjU-C, |g|^Lfcvv</i'7*<OM& 

[00 04] :Kt.Ot»i5*A7*c7108 

(4ni5i^-r«te>^, jjj»~>v7 no 6d»e><DWftp 

^.Iin-7«10 3 ARt>'=— K/MfcHltt 1 0 5 rtlCg 
ALT, T7*Wv'7*^fiil4r«2r U n-7«l 0 3 All 

[0 0 0 5] ^co%m t UT, ill 6 (a) (c:^i-<t 5 

i-, B-^fiiii o 3 B§r^^«!|si--cjr^b, d— 7#i 



03Bi 0-7 1 0 4 tcomttOuRJ]{cniJlIifliS« 1 0 3 B 
a*^Ltiy^i|llS*ftat5i, n-7«10 3 

b t n— 7 1 0 4 tco^ftbnnraf-^^^^^ a^^me 

L, n — 7if4 1 0 3 BC0T7*l^v'7*^6SSrlHliSii"'5- £ 

[0 0 0 6] *ft, 16 (b) [Ctf1t£?\^ u-?m 
1 0 3 C Sr«c*©WC«^ U o -7 & 1 0 4 , Rtf 

[0 0 0 7] ccDiSft*^^, o— 7W^cE<D^« 
[0 0 0 8] n-7*h(CiSi£it*^n A J I SflKtfcteffl 
a£;KELft&#T^Xffl¥3— 1 1 6 7 0 6#KBB^SH 

C : 6 4 W<( y# — *B5«**HV : 6 7 0) "Cfc 
t), o-7#coT^W">7*^*lEliDI^S-t«-Cf«f: 

[0 0 0 9] *ft, g^ffltS^a (SCM4 1 5) & 
fflV^Tn-7«$:?^LfctiW^*^ 5 P4-9 3 5 1 1 

#AtU^ToT'b, *iB«)fflfle»*r4HV : 7 0 08« 
"Cfo9, n — 7$il)CDT7'l/V7*^^?r[HljEi"f ; 5- irlit? 

[0010] H14l^-rj:5t-, a— 

mffi% t USrff vo — 7Wico^S6l!*^3£'ft;'^ ;5 l i W 
[0011] 

5fe^flliifcV^X'b, c-7llljC>^fiiSiElgliv HV: 8 70 
fSJg-C'fct), g|5t^bfcJ; — 7ttl 0 3 A<DM 

[0 0 12] ±3*©*fflfl^K*» *%^oo@WI4, ftiS 

®t/£ *■ * e> mawi: u ft. n - 7 m sr s Wis mnm*%; 

[0 0 13] 

[s»ias:«!fti-*fcft«>#a] *5swr±, mmimfc 

$ Hft filial- K/wWS Sr^- b-C Elilj'HlHei- - 7 ?r 
jR-a-ISEL, ?^n-7^Jlfili)-fil'JJ; OKib*^* 1 ^* 

fiSv^aKl--C81lia#{*:ro^iIiS:'i'^->'^t;«! : afcSV^ 
[0014] *ft, rtusaw^&x^-c-^uft*), * 



^D3¥io-no720 



3 



[0 0 15] MEWl*^HiBttHV9 5 0 JW± 

[0 0 16] ^Lt, *»MOittS*t«5t«-fflv^6>n« 

[oo i 7] Hic»ti5e, h— 

4 fi?L<£>rt/lcS4 a C^^tcT)— — K 

U-CiaS)j"5rffi^fi9IBo — 9 4<£>rt?LSr&'&ffiRL'C~— 

[0 0 18] [H3l^-r£5t-> xAfii*:* — 
v\ jrii o o o°CT^#AftLfc«u-&j6 o o°certt 

o o^^rmtao— 7ftS3<o^jaE^>f ^^w^ s 

tT^bft^o 

[0 0 19] j*«*«l«:n-9*fc«W\ 

rK88o o°c-cj^^Atbbfcm^2 o o°c-e*jit 

[0020] ^<oXo\^. *3SWfcJ:*tflS#t>^l-a 
o-9«a s Saw>SS# t> ^ Lie J: 9 #11**8:35 £ ft* - 

ffi (HV : 9 7 0K±) *M*-£Sft*. 
[0 0 2 1] *3S^^fflV^H*W#S:-t^±5^-f 

ISlillfrO^jiE^HV 9 5 0«±<£gEffi£r*1~5 <fc 5 
MtS-t^^N g]2{c^i-J: 5^ttf*#W3Iiitf>* 

[0 0 2 2] 

[«no|lllllO»fll] BT. HiS&#l«LT#«89Jco» 
3S4*lfcOJgS8feiW*W«wrfL<lftMi"6« IfiL, ^co 

[0 0 2 3] IH *»M^3*lS^»»^ff 5**S*t 



W5&<dWH5EI&*iM% EI^Lfti^l!l4Rt-II^Sftfc 0 y 
^7—7-— ^$0i 2 tC, n y*—T—J* 1 **Ma* * /KDft 
SI a fcE!KiWffifc*^L* -fla:^^»riE**tfc«ll«Bl 
c , 1 c KH-fi* fffllSJStt 1 c , 1 c leDRiS LfcBB P 1 

[0 0 2 4] 7#3<0^«-l*9JW-C^S*t^1fi 

^ccon— K/wte®J#5 a*Baffi£ft— ~ hvMfoa§:7l5J# 

5 4^!ate"Br«BI-iR-&L'CV^5. 

[0 0 2 5] n — 9tt3tt, XASH (SKD) £fflV\ 

6 0 0°C-Cfet# fc^LOTTtotU *<D«S6#KLiRft.fc 

offiv^i&aaes o o o c{crfiuKn-7Wi3(D^MjE^^ 
* ^ftibtta^tT frft « o 

[0 0 2 6] -c7)^9^^^>^t^a^a^iSi-ri: 

[0027] iot> *jsano»tto«ia»t«Ht^fflv^ 

[0 0 2 8] (SUJ 2) Srn-9*«- 

«ort<j&8 0 0 c CX^^AtiLfd^iC^j2 

Ct«lEn-?i3 0*J(]B*r«Jl*ftt (PVDffi) 

[0029] ^t^^f^y^XSf^.^ft 
fo^v^^i:Fi/j^2Lfc^lilM^^-J: 9 D^7i*Si«:SSt 

^■{cPPip-r ^ £ gSSSW^- W: * ft a — 9 *kS® 
LT^SrWtB-r ; 5*Si«i i SB^fe'efeSo Lfctf*oT. ^ 
2 o 0tti#Mifc^ Ow -7i^M^Ht5r 

[0 0 3 0] **JSojKl»^iSi:, 
t if LiagEi 9 ffiv^^l-T-f tylftMt L < (*> 

a"C#W3!cS ^ ft^c n — 9 Wi35SSffi<0 jtjlB * t if L I- <t 9 
#K^«E Sn5ri* J 4<, JIMWffll- <t 9 flftft * ft ^> 

t±, ^t^u-f-f y^iratt 

^C^V^T. n-9W*iBKJ*V^«BflE (HV :9 5 0» 
±) *5W*Sft6. 
[0 0 3 1] 

i: v^aSrJfeLfe^, r.ft(c|5g 



*SF08¥1O-1 10720 



4 



10 0 3 2] ^mM<OMBA^m^htl^^±^(OX 

-C. mjfSilillj^<D^MIli^HV9 5 0 W±<0?$j££^1-£ 
J: 9 ^fiSH" 6 - £ ^T-# , EI 2 [CTjk-f J: 5 {cftfif^^j 
B^M^tM t'>4 < f 5 ^ ^ ^ t§ , iot, * 

[0033] ^ *mM<OMm\*. n^-T-AUlIS 

t>K ^ncD^mfe^nz) ^ tfr< , ei 7 (b) <ds<;is 

[0 0 3 4] 

mmm] m^m^m^nti^msKD 1 

i\ @3{:^n fiiooo°Ct*i#Ati^fTo 

fc^i-. #5 6 0 0°CT^£t^L£tTV\ S5 0 0 c Ct 

4*>mk&ti^, mmmtsHv 950-1200^ 

[0035] *fc % Bfr3M"ttfc»fi!c*ixfc!<Sitt*«lsu 

L£?tV\ *B5«BSHV : 8 7 0Sr^fc o ±ffi©ri < 
(B) SrJSa*S£-Cfc 0 

[0 0 3 6] -t Lt> fiMB*llSl*«i6 (A) fc (B) £ 

mi] 



**ISWl-*5lt**llS»tWSS (A) (C^V^T, 

J&Mklt^Zk 1/1 0«T£^5t£&T^ftl^£ffl; 
[0 0 3 7] 

[@2] #389! ifi6*«<o*liS*tfllSS«c*5lt5 d — 9# 
[04] fi£*(On — 9**^»a*5J:v*BD«taxesr 

[EI 5] n — 9tt<Z>*«*ttt4:*"t"RWia-C*>5. 
[@6] n — 9«lOIi«*:Witi-5SEt)KWSr«-rRWEH 

[87] WS^«JSo«*«S:«i-H-e*>S. 



1 o^*-7-^ 

3 D-7i (MflO 

4 n — 9 

5 hvHsftft: 



[02] 




fc*ff3B¥lO-l 10720 



5 




*fDB¥lO-l 10720 6 



JBfC«K»K2i:TB33*8-5- Hfgg®j*: 
(72)3g§3# VIF If* 



jtoa©fiSK£3i:Ti33:*8* H^saK)* 

(72)f8U33& Uljll 

3K3!t#flSK23LTI33#8# Hffiiffilj^ 



